
 

 

 

 

 

 

COLORADO DEPARTMENT OF TRANSPORTATION 

STAFF BRIDGE 

BRIDGE DETAIL MANUAL 

    Chapter:     16 

    Effective:   December 15, 2010 

    Supersedes:  New 

Repair Details 

16.1 Purpose 

Repair drawings graphically present all pertinent information necessary 

in the field construction of repairs to a structure.  Some of these 

repair types include: 

(A) Bridgerail Replacement 

(B) Expansion Joint Replacement 

(C) Deck Rehabilitation 

(D) Pier Cap and Column Repair 

(E) Impact Repair 

(F) Corbel Placement 

(G) Timber Pile Repair 

(H) Timber Bridge Girder Repair 

(I) Falsework 

(J) Wall Repair 

(K) Steel Corrosion/Fatigue Repair 

 More than one kind of repair may be included in a drawing set for a 

given structure or multiple structures, e.g. deck rehabilitation and 

expansion joint replacement may share the same general layout. Figure 

16.1-1 presents a portion of the general information sheet for a repair 

project that includes multiple structures.  The checklists in this 

chapter will sometimes contain both design issues and detailing issues.  

The detailer shall verify any unknown design issues with the designer 

of the repair.   
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Portion of General Notes Sheet for Multiple Structures 

Fig 16.1-1 
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16.2 Responsibility 

These drawings shall be prepared and checked in the Design Unit.  The 

graphical presentation of information on these drawings shall be the 

responsibility of the individual preparing the drawings. 

16.3 Scales 

Standard Architectural and Civil scales shall be used that are suitable 

to make the details legible on a standard sheet. 

16.4 Orientation of Details 

The PLAN of the bridge shall be placed, if possible, at the upper left 

of the drawing.  The location of the repairs should be shown in plan 

view when possible.  The ELEVATION of the bridge shall be projected 

below the PLAN if necessary for clarifying the repair location.  When 

possible, the END ELEVATION and/or Sections shall be placed to the 

right of the PLAN and ELEVATION.  If space is limited, the sections or 

secondary views may be shown on another sheet.  Generally, sections 

should be taken from the PLAN and ELEVATION rather than from secondary 

views or other sections. 

16.5 Control 

For repairs without a field survey, original Horizontal Control Lines, 

Stationing and Layout Lines are not required to complete the work and 

should not be shown.  All locations or control lines should be 

dimensioned off of the existing structure.  Abutments and piers shall 

be numbered according to the current inspection report.  A note should 

be added on the drawings if this numbering is different from original 

drawings, (e.g., “Abutment & Pier Numbers match Structure Inspection 

Reports, Previous As-Built Drawings may differ.”)  The display of lane 

lines and shoulders are helpful for determination of traffic control, 

but are not required. 

16.6 Centerlines 

Centerlines shall be identified and shown as discussed in the following 

subsections: 

(a) Location - Centerlines shall be shown on views which help locate 

the repair, when applicable. 

1. Plan View 

 a) Centerline of all girders 

2. Elevation View 

a) Centerline of Piers 

b) Centerline of columns and footings 
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(b) Identification - The centerlines shall be identified in the 

following ways: 

1. Centerline of Girder - A circle containing the capital letter G, 

a dash and the girder number or letter is placed on each girder 

centerline, as shown in the PLAN views of the piers in the 

graphic examples.  The G & dash may be omitted if space is 

insufficient.  These girder numbers/letters shall correspond to 

those shown in the Inspection Folder.  Typically numbers are used 

for new construction while letters are used for existing 

structures. 

2. Other Centerlines - When it is applicable to identify other 

centerlines, it should be done by using their particular names.  

Examples:  Centerline Bearing, Centerline Anchor Bolts, 

Centerline Columns, Centerline Footings, etc. 

16.7 Elevations 

Elevations are not typically required on repair projects since most of 

the work is relative to the existing structure.  Elevations may be 

useful in determining scale and clearances. 

16.8 Dimensions 

A sufficient number of dimensions shall be shown on the details to 

provide adequate information necessary in the checking of the plans and 

the construction and/or design of the repair.  Quantities should be 

able to be verified based on plan dimensions. 

16.9 Angles 

The following angles shall be shown in the PLAN view of the bridge, 

when applicable. 

(a) Skew angle 

(b) Angles that the girders generate with the centerline of pier or 

centerline of bearings, if they are different than the skew angle. 

16.10 Temporary Support 

Some repairs will require temporary support of the girders in order to 

complete the required work.  At a minimum, a conceptual temporary 

support detail should be provided.  See Section 16.12(I). 

16.11 Worksheets 

The use of the Bridge Worksheets is encouraged, but the designer shall 

verify the dimensions and applicability of the worksheet for the 

required repair. 
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16.12 Plan Sheet Information 

 The following paragraphs provide a brief overview of each repair type, 

a checklist of information that is likely to be required for each 

repair type, photographs and sample plan sheets.  The repair examples 

shown here are a guide only; each repair shall be evaluated for 

applicability of examples and worksheets on a case by case basis.  See 

Chapter 1 for border information checking procedures. 

(A) Bridgerail Replacement – Typically these projects involve 

replacing substandard bridge rails with new standard rails.  The 

option of missing the existing post locations or matching the 

post locations is typically determined by the region’s bridge 

unit leader but may be required by bridge restrictions as well. 

Check Items 

 

Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations and conflicts. 

1. Distance from last bridge rail posts to end of bridge or 
approach slab. 

2. Standard post to post dimensions. 

3. Details to match existing anchor bolts if required. 

4. Illustration that standard Guardrail Terminators can be 
installed without hitting abutment or approach slab. 

5. Typical section, bridge elevation and pier sections and 
details to depict access and construction restrictions such as 

high water level, traffic, etc. 

6. Vertical profile of bridge. 

7. Work Description. 

8. Bridge Description. 

 

 

Sample Plan showing Bridgerail Post Spacing 

Fig 16.12(A)-1 
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Sample Detail showing Bridgerail post locations/clearances near Abutment 

Fig 16.12(A)-2 

 

 

 

 

 

Sample Section showing paving detail and Post Connection 

Fig 16.12(A)-3 
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Sample Section showing Bridgerail Repair for Doghouse Type Rail 

Fig 16.12(A)-4 

 

 

 

Sample Section showing Timber Bridge Rail Replacement 

Fig 16.12(A)-5 
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(B) Expansion Joint Replacement – These repairs are typically removal 

of existing expansion joints and replacement with a new standard 

expansion joint.  Some modular joints can be repaired in place, 

although the repair longevity is questionable.  Expansion Joint 

Replacement should typically be done with overnight closures if 

lanes cannot be closed.  Provide cover plates if repair area will 

need to be traversed by daytime traffic. 

Check Items: 

Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations, curb heights and conflicts. 

1. Existing reinforcing and interferences and resolve issues 

2. Existing utilities 

3. Depth of concrete removal 

4. Depth of asphalt (height of header) 

5. Bridge rail type  

6. Curb plate size  

7. Construction phasing and details 

8. Opening dimensions 

9. Typical section, bridge elevation and pier sections and 

details to depict access and construction restrictions such 

as high water level, traffic, etc.  

10. Work Description. 

11. Bridge Description. 
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Sample General Layout for Expansion Joint Replacement  

Fig 16.12(B)-1 
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Sample Sections showing existing and proposed expansion joint devices 

16.12(B)-2 

 

 

 

 

Photo of Expansion device detailed above 

16.12(B)-3 
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Sample of Detail required for a Modular Expansion Device Replacement 

16.12(B)-4 
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(C)  Deck Rehabilitation – Typical requirements for deck 

rehabilitation include removal of asphalt mat, location of 

rehabilitation areas, and removal and replacement of concrete.  

Pay Items for removal vary between regions, e.g. Region 6 

construction prefers using only Class 2 & Class 3 Removals.  

Rehabilitation areas shown are generally conceptual but may be 

based on deck sonars or mapping of lower side of the deck & 

soffit.  Waterproofing Membrane should be added to extend the 

life of the deck.  A Typical General Layout Sheet is shown in 

figure 16.12(C)-4. 

Check Items: 

 Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations and conflicts. 

1. Approximate locations of rehab, if locations are only 

conceptual, label accordingly. 

2. Length and width of bridge 

3. Removal details and pay items. 

4. Phasing details 

i. For cast-in-place concrete boxes, tee girder bridges and 

other girder types which rely on the deck for stability, 

show amount of removal permissible without the requirement 

of falsework. 

ii. For steel girders, precast girders and other girder types 

which do not rely on the deck for stability, show 

permissible amount of removal similar to Figure 16.12(C)–

3. 

5. Joint details to clarify any interference with rotomilling 

operations. 

6. Existing reinforcing, sizes, and spacing 

7. Typical section 

8. Depth of asphalt for milling/replacement 

9. Existing utilities, especially those in the deck 

10. Dimension girder spacing 

11. Show drain locations and details 

12. Typical section, bridge elevation and pier sections and 
details to depict access and construction restrictions such 

as high water level, traffic, etc.  

13. Work Description. 

14. Bridge Description. 
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Sample of Worksheet for Deck Rehabilitation Removal Details 

16.12(C)-1 

 

 

 

 

 

Sample Phasing Details for Girders where Falsework may be required 

16.12(C)-2 
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Sample Phasing Details for Girders where Falsework is generally not required 
16.12 (C) -3 
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Sample Layout and Details for Deck Rehabilitation Project 

16.12(C)-4 
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Close-up Photo of Deck Rehabilitation 

16.12(C)-5 

 

 

 

 

Photo of Deck Rehabilitation (Removals approaching critical levels) 

16.12(C)-6 
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(D) Pier Cap and Column Repair – These repairs are typically 

rehabilitation of column, abutment & pier damage due to water 

leakage or corrosive salts.  Often they are done in conjunction 

with the addition of corbels.  If possible, the source of leakage 

should be removed.  Waterproofing/Sealing can extend the life of 

the repair.  Sample repair details are shown in Figures 16.12(D)-

1 through 6. 

Check Items: 

 Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations and conflicts. 

 

1. Approximate locations of repair. 

2. Existing reinforcing, sizes and spacing 

3. Amount of permissible loss from column prior to contacting 
Staff Bridge or providing temporary support. 

4. Splicing details. 

5. Repair details. 

6. Rebar replacement details 

7. Typical section, bridge elevation and pier sections and 
details to depict access and construction restrictions such as 

high water level, traffic, etc. 

8. Work Description. 

9. Bridge Description. 
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Sample General Layout for a Pier Cap/Column Repair 

16.12(D)-1 

 

 

Sample Detail showing Removals and Patching 

16.12(D)-2 
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Photos showing column damage and repair process 

16.12(D)-3 

 

 

 

Sample of Column Repair 

16.12(D)-4 
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Photo of Damage to be repair by (D)-4 details 

16.12(D)-5 

 

       

 

 

Photo of Fiber Wrap 
16.12(D)-7 

Sample of Fiber Wrap Details 
16.12(D)-6 
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(E) Impact Repair – These repairs are typically required due to high 

loads hitting and damaging the bridge girders.  If the damage is 

not too severe for steel girders, flame straightening can often 

be used to bring the girder back to its original position 

although lead based paints can be an issue.  Lead based paints or 

coatings should be addressed in the repair details.  Provide 

appropriate specifications for dealing with the lead based 

coatings prior to the repair.  Depending on the amount of damage 

to the girder, partial or full closure of the bridge may be 

necessary. 

Check Items:   

Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations and conflicts. 

1. Amount of impact deflection in steel girders 

2. Approximate area of repair (Pictures may be used to depict 

the amount of damage but should not be the sole description.) 

3. Layout, girder spacing & typical section. 

4. Grade of steel. 

5. Typical section, bridge elevation and pier sections and 

details to depict access and construction restrictions such 

as high water level, traffic, etc. 

6. Specifications for Hazardous Coatings. 

7. Work Description. 

8. Bridge Description. 
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Sample of Plan for Steel Girder Impact Repairs 

16.12(E)-1 
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Sample Plan of Concrete Tee Girder Repair 

16.12(E)-2 
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Sample Section of Precast Prestressing Repair 

16.12(E)-3 

 

 

 

Sample Section of Precast Girder Repair 

16.12(E)-4 
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Photo of Precast Girder repair in progress 

16.12(E)-5 
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(F) Corbel Placement – These repairs are typically requested by 

Bridge Inspection when the amount of girder bearing has been 

significantly reduced.  Corbels could be considered as permanent 

falsework, but are considered more of a secondary support.  If 

the loss or removal area for the pier or abutment patching is 

greater than ~33% of the bearing area, temporary supports will 

probably be required during pier repair and corbel installation.  

In some cases, the temporary support may be able to be used for a 

more permanent support, e.g. pier straddle supports.  See Section 

(I) for sample falsework details. 

Check Items: 

Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations and conflicts.  In addition, constructability and 

“fit” of supports will be checked (see Section I) 

1. Conflicts with existing reinforcing and/or resolutions. 

2. Location of bolt pattern. 

3. Skew angle and angle of corbel if different than skew. 

4. Dimension from top of cap to bolt layout 

5. Width of Pier Cap 

6. Copy of the existing plans or enough details to depict 

reinforcing & conflicts clearly. 

7. Temporary support details as required (See Section I). 

8. Typical section, bridge elevation and pier sections and 

details to depict access and construction restrictions such 

as high water level, traffic, etc. 

9. Work Description. 

10. Bridge Description. 
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Sample Plan for Corbel Placement 

16.12(F)-1 
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Sample Sections and Elevations for Corbel Placement 

16.12(F)-2 
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Sample Worksheet for Corbel Placement Details 

16.12(F)-3 
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Photo of Corbel Placement and Pier Cap repair 

16.12(F)-4 

 

 

 

       

      Front Side of Corbel              Back Side of Single Corbel 

          16.12(F)-5                          16.12(F)-6 

 

 

 

 

 

  



 

 

 

December 15, 2010 Chapter No. 16 Page 31 of 54 

(G) Timber Pile Repair – Typically timber piles need repair due to 

rotting or insufficient diameter.  Repairs include replacing 

decomposed areas with timber, concrete encasing, or adding 

supports or bracing. 

Check Items: 

Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations and conflicts and to confirm applicability.  

1. Location of damaged column 

2. Typical section, bridge elevation and pier sections and 
details to depict access and construction restrictions such as 

high water level, traffic, etc. 

3. Work Description. 

4. Bridge Description. 

 

Sample Repair Detail for a Timber Pile/Column Repair 

16.12(G)-1 
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Photo of Timber Pile/Column Repair in progress 

16.12(G)-2 

 

 

 

Sample Detail of Timber Pile Repair and Bracing 

16.12(G)-3 
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Photo of Timber Pile Repair and Bracing Connection 

16.12(G)-4 
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Sample of Adding Columns to a Pile 

16.12(G)-5 

 

Photo of Adding Columns to a Pile 

16.12(G)-6 
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Sample Section of Replacing Portion of Timber Pile 

16.12(G)-7 

 

Sample Details of Replacing Portion of Timber Pile 

16.12(G)-8 
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(H) Timber Bridge Girder Repair – Typically Bridge Girder repairs are 

necessary when girders split or have deficient ratings.  Some 

repairs include bolting split girders, adding new bents or adding 

additional girders.  New bents may be of timber construction or 

steel construction. 

Check Items: 

Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations and conflicts as well as to confirm 

applicability. 

 

1. Location of damaged girders. 

2. Lag bolts in cracked stringer, attachment of snow plow or 
grader blades, false bents, etc. 

3. Typical section, bridge elevation and pier sections and 
details to depict access and construction restrictions such as 

high water level, traffic, etc. 

4. Work Description. 

5. Bridge Description. 
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Sample Repair of Timber Girder with Lag Bolts 

16.12(H)-1 

 

 

Photo of Repaired Timber Girder with Lag Bolts 

16.12(H)-2 

 

Lag Bolts 
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Sample Section of adding steel girders to a Timber Bridge 

16.12(H)-3 

 

 

Photo of steel girders added to a Timber Bridge 

16.12(H)-4 
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Photo of Added Steel Girder and Grader Blade on Timber Girder 

16.12(H)-5 

 

 

 

Sample Section showing additional Bents 

16.12(H)-6 
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Photo of New Support Bent near Abutment 

16.12(H)-7 

 

 

Photo of New Support Bent at Midspan 

16.12(H)-8 
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Photo of New Timber Bent 

16.12(H)-9 
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(I) Falsework – Falsework may be required to support a bad deck or 

may be required to support a girder, etc. during repair work.  A 

conceptual idea should be presented as a minimum. 

Check Items: 

Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations and conflicts.  In addition, constructability and 

“fit” of supports will be checked. 

1. Location, grade, size and spacing of timber or other material 
as required.  Timber is typically used because of weight and 

availability issues. 

2. Provide typical section, bridge elevation and pier sections 
and details to depict access and construction restrictions 

such as high water level, traffic, etc. 

3. Work Description. 

4. Bridge Description. 

5. Construction details as required. 
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Sample Section of Falsework to support a deck 

16.12(I)-1 

 

 

 

 

 

 

 

Photo of Deck Falsework 

16.12(I)-2 
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Photo of Falsework to support a steel girder 

16.12 (I) -3 
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Sample Details for Falsework to Support a Steel Girder 

16.12(I) -4 
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Sample Details for Falsework to Support a Concrete Girder 

16.12(I)-5 
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Sample Details of Straddle-Type Falsework 

16.12(I)-6 
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(J) Wall Repair – These repairs typically include the strengthening 

or repairing of existing walls where replacement is not 

practical. 

Check Items: 

Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations and conflicts. 

1. Location and extent of repair. 

2. Utility conflicts, etc. that will affect the work. 

3. Phasing as required. 

4. Typical section, bridge elevation and pier sections and 
details to depict access and construction restrictions such as 

high water level, traffic, bridge constraints, etc. 

5. Work Description and Construction Sequence. 

6. Bridge and/or Wall Description. 

 

 

Sample Elevation of Area to be repaired on a MSE Wall 

16.12(J)-1 
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Sample Soil Nail Details on MSE Repair 

16.12(J)-2 

 

 

 

 

Sample Soil Nail Section for MSE Repair 

16.12(J)-3 
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(K) Steel Corrosion/Fatigue Repair – These repairs typically include 

adding additional steel plates or rewelding problem structures.  

Lead based paints or coatings should be addressed in the repair 

details.  Provide appropriate specifications for dealing with the 

lead based coatings prior to the repair.  Some repairs can be 

accomplished with a written description or welding procedure. 

Check Items: 

Following is a list of information to be shown on the drawings, 

as applicable.  Additional information may be shown as required.  

The detailer will make a field visit prior to FOR to verify as-

built locations and conflicts and to confirm applicability. 

1. Location and extent of repair. 

2. Welding design and procedure per AWS D1.5 and/or D1.1. 

3. Location of damaged areas. 

4. Typical section, bridge elevation and pier sections and 

details to depict access and construction restrictions such 

as high water level, traffic, etc. 

5. Specifications for Hazardous Coatings. 

6. Work Description. 

7. Bridge Description. 

 



 

 

 

December 15, 2010 Chapter No. 16 Page 51 of 54 

 

Sample Details for Adding Steel Plates to a Corroded Girder 

16.12(K)-1 
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Sample Details for Repairing/Strengthening a Corroded column 

16.12(K)-2 
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Sample Detail of Drilling Holes at the end of Fatigue Cracks 

16.12(K)-3 

 

 

Sample Welding Repair Procedure 

16.12(K)-4 
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Sample of Welding Repair Information 

16.12(K)-5 

 


